Signal transduction induced by apoptotic cells inhibits HIV transcription in monocytes/macrophages.
The primary targets of HIV are CD4(+) T cells and macrophages. HIV infection is associated with an increase in apoptosis of infected and uninfected CD4(+) T cells, and these infected cells undergo apoptosis and produce HIV virions with phosphatidylserine (PS) on their surface. During phagocytosis of apoptotic cells, macrophages, using an array of receptors, are able to perceive various surface changes on apoptotic cells. The engagement of phagocytic receptors by ligands on the apoptotic cell surface results in the activation of signaling cascades, which facilitate engulfment. In this study, we examined how PS associated with virions and apoptotic cells influences HIV replication. We demonstrate that virus-associated PS is required for HIV infection of macrophages at a step prior to integration but following strong-stop, indicating that PS-initiated signals alter the establishment of HIV provirus. Conversely, apoptotic cells inhibited HIV transcription in infected macrophages, although this ability to suppress transcription was independent of PS. Furthermore, we show that ELMO, a key signaling molecule that participates in the phagocytosis of apoptotic cells, inhibited HIV transcription; however, knocking down endogenous ELMO expression in infected U937 cells rescued HIV transcription when these cells were coincubated with apoptotic targets. Taken together, these data show that apoptotic cells and the signals, which they initiate upon recognition by macrophages, influence the successful establishment of HIV infection and provirus transcription.